Pyrrolidine dithiocarbamate activates p38 MAPK and protects brain endothelial cells from apoptosis: a mechanism for the protective effect in stroke?
The antioxidant and inhibitor of nuclear factor kappaB pyrrolidine dithiocarbamate (PDTC) potently reduces infarct size in various experimental stroke models. In addition, it has been shown to have a favourable safety profile in humans. In this study, we further investigated the mechanistic actions of PDTC on cerebral microvascular endothelial cells as main components of the blood-brain barrier. We propose activation of p38 MAPK by PDTC as an additional protective mechanism. C57/BL6 mice were subjected to transient MCAO for 2 h and treated with PDTC (100 mg/kg) or vehicle i.p. before reperfusion. Infarct size was determined after 24 h. Apoptosis was induced in a cerebral microvascular endothelial cell line and the effect of pretreatment with PDTC and its dependency on p38 MAPK activity was assayed. PDTC administered 2 h after MCAO reduced infarct size by 61% (P < 0.05) and reduces the apoptotic death rate in vivo. In vitro, PDTC reduces the apoptotic death rate of bEnd.3 cells. p38 MAPK was activated by PDTC and its inhibition abrogated the protective effect of PDTC. PDTC reduces infarct size after stroke with a reasonable time window and decreases apoptotic cell death in vivo and in vitro. The attenuation of apoptotic cell death in brain microvascular endothelial cells is dependent on p38 MAPK activity.